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Recent research has elucidated the role of talents to explain urban growth differences but it remains to be shown whether urban 
dynamics, such as human capital and a mixed local population, can be linked to intraurban  employment growth. By use of a 
unique longitudinal database, we track the economic development through the lens of intraurban employment growth of a number 
of primary urban areas (PUA) in Göteborg, Sweden. Regarding factors influencing employment growth, we find that relative 
concentrations of human capital protect areas from rising unemployment during severe recession (1990–1993) and recovery (1990– 
2000) while the composition of skills is beneficial during recovery (1990–2000) and long-term growth (1990–2008). Our findings 
suggest that neither too high concentrations of creative occupations nor too low ones are beneficial. Thus, human capital drives 
much of the employment changes in relation to the recession and early transition from manufacturing to service but composition 
of skills is more relevant for explaining long-term intraurban employment growth. 

 

 
 
 
1. Background 

 
The gradual shift from manufacturing  to a postindustrial 
knowledge-based economy  has  resulted  in  a  number  of 
events that have changed future prerequisites for economic 
development. These events include a deepened spatial divi- 
sion of labour at both  regional [1] and  urban  [2] levels, 
urban decline and revitalization [3], and a growing service 
industry  [4,  5]. In  relation  to  this,  increasing  attention 
has  been  directed  towards  how  the  changing  geography 
of talent shapes the preconditions  for regional and urban 
development. In particular, focus has been on the role of 
high concentrations of human  capital and creativity when 
it comes to  explaining postindustrial  location tendencies 
and why certain localities prosper while others do not [6– 
8]. However, recent contributions have shown that it is not 
the pure agglomeration of certain industries and skills that 
primarily drive development but rather the composition of 
knowledge at both the level of the region [9–12] and within 
the firm [13]. Framing the issue of the geography of talents 
is its impact on the economic structure of the city region 

as a whole. In agreement with Törnqvist [14], Hutton  [15] 
and Hansen, and Winther [2], we argue that studying the 
city region from a holistic perspective is not fruitful if one 
wishes to put the spatial division of talents in the context of 
contemporary urban development, especially if one wishes 
to understand current urban economic activity. Thus, instead 
of conceptualising the city as a homogenous fabric of inputs 
and  outputs  in  order  to  compare  its economic activities 
with other cities, most notably illustrated in the phrase of 
“cauldrons of creativity” [8], Hansen and Winther [2] argue 
that the growing complexity of location dynamics within the 
city needs to be highlighted and consequently also studied 
through intraurban analysis. 

The aim of this paper is to address how the composition 
of urban talent and the evolving landscape of skills are related 
to the dynamics of intraurban  employment. By connecting 
to  the  ongoing  discussion  on  the  characteristics  of  the 
urban drivers of economic development [6, 8], we construct 
two different indicators. First, an indicator  of intraurban 
concentrations  of human  capitalin 84 primary urban  city 
areas (PUA) in the metropolitan  region of Göteborg  (we 
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use  the  Swedish name  Göteborg  throughout,  instead  of 
the English name  Gothenburg),  Sweden, capturing  views 
building on human capital theory [16, 17]. Second, an 
indicator of the intraurban  composition of skills, reflecting 
relative concentrations  of individuals with creative educa- 
tions (here termed core) and noncreative educations (here 
termed comparison group), intended  to reflect variety and 
diversity associated with Florida’s ideas on the importance 
of a creative capital [8] and Jacobs externalities [18], empha- 
sizing urban diversity. This is made possible by means of 
employee-employer matched longitudinal microdata linking 
attributes of individuals to features of plants and localities 
with a high geographical resolution that makes it possible 
to assess intraurban employment dynamics. The indicator is 
set to reflect areas with high (low) relative concentrations 
of core (i.e., creative skills) in comparison to the Göteborg 
metropolitan area. By also addressing how the composition 
of  skills influences intraurban  employment  growth  over 
time  (1990–1993,  1990–2000, and  1990–2008), this  paper 
contributes  to existing knowledge in several key regards. 
First, we will be able to provide new insights on the role of 
creativity for understanding employment growth in relation 
to  the  demise of the  Fordist production  system and  the 
rise of postindustrial  production  modes. This is done by 
analysing not only the relative concentration of human capital 
across urban areas but also the composition of skills within 
a city region. Second, by using one start year (1990) and 
three different end years, we will address how this initial 
composition of skills influences employment growth over 
different stages in the economic cycle to understand whether 
past  activities leave traces  for  future  development: deep 
recession (1990–1993), a period of recovery (1990–2000), and 
over a longer period of growth (1990–2008). Aligning with 
the literature on related variety (e.g., [9]) and diversity [18], 
we expect that areas with very high concentrations of certain 
skills (creative, that is, core or noncreative, that is, comparison 
group) will enjoy less significant spillover effects than areas 
with a mixed population  consisting of both  creative and 
noncreative skills. Third, using an intraurban perspective on 
economic growth will most likely provide further evidence 
for the rise of uneven geographies in city regions and its 
relation to growing knowledge intensive business services 
(KIBS). 

The remainder of this paper is thus embedded in the li ter- 
ature on talents and urban growth. This is because intensified 
competition through place-marketing over talents played out 
between cities and regions can be linked to the increasingly 
globalized world economy and to a structural transformation 
throughout many of the advanced capitalist nations during 
the latest decades [2, 19–22]. To further strengthen the notion 
of competition, it has been shown that it may not be sufficient 
for a region or a city to solely rely on the existing human capi- 
tal found in close proximity to the local university or research 
facilities, but that in-migration of human capital is needed 
in order to boost productivity and economic activity [23, 
24]. From a regional perspective, attracting human capital 
may generate knowledge spillovers and strengthen regional 
competitiveness by stimulating  growth, productivity,  and 
innovation [18, 25–29]. Specifically, Jacobs [18] argued that 

local and regional economic diversity facilitates interactions, 
the so-called Jacob’s externalities, between individuals with 
different knowledge, resulted in more innovation and better 
economic performance. The idea here is that people with 
different backgrounds, perspectives, and ideas put in close 
proximity to each other, preferably in a city, would benefit 
from exchanges of knowledge and generate businesses and 
industry growth as well as wage increases and growing labour 
force participation [30]. 

However, recent evolutionary contributions  stress that 
the idea of conceptualizing Jacob’s externalities as diversity 
or  mass per  se is not  providing  a true  picture  of these 
externalities. As Frenken et al. [9] demonstrate  on Dutch 
regions, different types of agglomerations promote different 
types of externalities. While high specialization (of industries 
or skills) tends to induce spillovers leading to incremental 
innovations  and  thereby promoting  regional productivity 
growth, very diverse economies, akin to the portfolio theory, 
are more likely to be resistant to asymmetrical external shocks 
and therefore show lower unemployment rates and prevent 
it from losing its economic mass. Instead it is related variety 
(not  too  similar or  too  different activities or  skills) that 
drives the economic growth since such spillovers are not 
too different to be integrated  but  still not  too similar to 
actually add something new. A number of empirical studies 
have found that it is the composition of activities in a region 
(not mass or specialization or diversification as such) that 
spurs economic development and in particular employment 
growth, at both regional level [9, 10] and firm level [13, 31]. 
Thus, the composition of industries and skills seems to be of 
more importance than (the lack of ) mass per se. In relation to 
this, the ability of firms and industries to withstand external 
shocks and gradual changes is closely related to the concept of 
resilience [32, 33] where a system is considered in equilibrium 
prior to a shock. In relation to the bust-and-boom  periods 
affecting the national and global economy between 1990 and 
2008, the notion of equilibrium and resilience is relevant as 
this paper is concerned with issues of change and reactions to 
change. In order to avoid being labelled as a “fuzzy concept” 
[34], Pendall et al. [32] suggest studying the nature of the 
challenge or shock, the scale and speed of the shock (local- 
global), and the point in time when it occurs when addressing 
resilience in an economic context. In  this paper, we will 
focus on how the composition of skills influence employment 
growth at the intraurban level, which also can be described as 
the ability of firms and industries to cope with rapid changes 
similar to the shocks described by Pendall et al. [32]. 

Extending these theoretical mechanisms to the intrau- 
rban  level, some clarifications may be needed as to why 
spillovers may occur between city districts as well as between 
regions and firms resulting in uneven employment growth. 
Assuming that workers may commute within the metropoli- 
tan area, we can also assume that knowledge may be easily 
transferred within the urban space, and hence opening up 
for the possibility of intraurban spillovers on the same basis 
as for intrafirm  and  intraregional  spillovers. However, it 
should also be noted that intraurban spillovers may be highly 
dependent on specific urban circumstances, for example, the 
density of the city population, and on the spatial location of 
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similar or related work places. Given a sizeable city district 
at the intraurban  level with a substantial concentration  of 
a range of different work places, spillovers may occur in 
accordance with the benefits granted from size and density 
[35] especially if the  city district  is isolated to  a certain 
extent.  The Göteborg  metropolitan  area  is large enough 
to accommodate city districts corresponding to the above, 
perhaps most notably at the redeveloped waterfront [36], 
while also not large enough to generate substantial congestion 
which in turn offsets, for example, urbanization economies 
[11]. Furthermore, intraurban spillovers are dependent on the 
size and shape of the spatial area, be it a smaller city district 
or a larger region. Thus, the composition of the studied area 
contributes to how spillover is manifested where size decides 
whether spillovers are revealed or hidden. 

The proximity between actors within the same metropoli- 
tan area then needs to be considered on the background of 
the increasingly uneven distribution of talent and business 
services recently observed in, for example, Copenhagen [2]. 
It is underneath the regional aggregate that processes of loca- 
tion dynamics take place affecting intraurban  employment 
growth. Furthermore, the “cognitive proximity” [37] required 
in order to facilitate related variety, that is, the appropriate 
distance between two actors needed to generate innovative 
advances through related expertise, jargon, skills, education, 
and so forth, may indeed be easily addressed through fre- 
quent face-to-face interactions [38]. These interactions are 
most  likely to occur in the  close geographical proximity 
that  characterizes the  densely populated  and  frequented 
core of the Göteborg metropolitan area housing 65% of the 
regions work places and businesses [39]. Building on these 
arguments, it is therefore reasonable to state that attracting 
working and residing talents through place marketing and 
awareness of different preferences has become essential in 
city and firm survival strategy [40] and can be seen through 
the lens of changes in urban  governance from  provision 
of necessities to explorations into new ways of generating 
economic  growth  [41].  It  then  becomes logical to  study 
whether a concentration of these talents, for example, skilled 
and educated workers in specific sectors, has had any impact 
on the local economy from a longitudinal perspective. 

 
 
2. The Case of Göteborg, Sweden 

 
Göteborg has a profound impact on the national economy in 
a number of important fields. The city region has, for example, 
20% of national industry employment compared to 8% of 
national population, the highest share of foreign exports in 
2011,  the biggest port  in Scandinavia, and  a local labour 
market of approximately 700000 people [42]. Many of the 
largest firms in the area are heavily export oriented, placing 
the  city in  a globalized context. Göteborg  shares several 
development patterns with large and medium-sized Euro- 
pean cities including urban renewal, gentrification, and place 
marketing. Perhaps the most profound result of the structural 
change in Göteborg has been the rise of the waterfront Norra 
Ä lvstranden [36, 43] containing both residences and high- 
tech work places, reflecting how global economic events 

can have sustaining effects on  a local level [44]. However, 
despite sharing several global development patterns, there are 
a number of specific conditions concerning local and regional 
planning that need to be addressed before we can commence 
with the analysis. For example, local regulations directly affect 
the direction and location of growth which to a large extent 
will determine  the establishments of new residential and 
commercial property. This is implemented through written 
plans stating where, when, and what type of economic activ- 
ities that may be located in specific urban areas. Typically, 
the city will purchase either vacant downtown properties or 
neighbouring peripheral properties in order to grow both 
through increased density and through expanding the urban 
area outwards [45, 46]. 

The economic recession of the early 1990s in Sweden 
included the exit of Keynesian welfare politics and the entry of 
liberal market reforms in a number of areas such as pensions, 
education, railway, and housing, which had previously been 
publicly owned and operated. However, the socioeconomic 
reforms were not as far reaching as in the UK: therefore, 
Harvey, based on  that  note, finds that  the contemporary 
economic state of Sweden can be described as “circumscribed 
neoliberalization” (2005 : 115). Hedin  et al. [47] show that 
market forces has been given ample room on especially the 
housing market in Sweden following the economic boom 
periods of 1986 to 1991 and 1996 to 2001 and the bust period of 
1991 to 1996. The expansion of the Swedish system of higher 
education initiated in 1977 began to gain momentum in 1987 
and resulted in  a substantial growth in student enrolment 
throughout  the 1990s [48]. Hence, growth in the human 
capital stock took place in parallel with the bust period of 1991 
to 1996 and the layoffs in both manufacturing and services. 
Population growth in Göteborg was at a halt in the early 1990s 
and the rise in employed population gained momentum in 
1997 after approximately 4 years of unemployment growth 
[21].  In  Sweden as a whole, unemployment  rose by over 
300000 between 1991 and 1993 [49]. 
 
 
3. Explaining Intraurban Employment  Growth 
 
The main objective of this paper is to explore the evolving 
geographies of intraurban employment in relation to preex- 
isting setups of skills and industries. We thereby use a similar 
model as in many previous studies assuming an underlying 
production function containing a single labour input due to 
the lack of data on capital (e.g., [6, 50]). To do this we use 
individual employment data (i.e., workplaces and not place 
of residence) based on  matched  employee-employer data 
obtained from Statistics Sweden. Due to the high resolution 
and the registered workplaces of every professionally active 
individual, it is possible to  fully analyse all employment 
changes in Göteborg between 1990 and 2008. 

Our main spatial level of analysis is primary urban areas 
(PUA) (see Figure 1), which can be described as intraurban 
divisions of the city based on a number of attributes such 
as primary function, infrastructure, traffic, and provision of 
city service. The precincts of the PUA are to some extent 
also drawn based on the existence of physical obstacles [51]. 



4 Urban Studies Research  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 1 2    4    6    8 (km) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Urban area 
    Regional border 
     Municipality 

border 
Primary 
urban area 
City centre 

between 1990 and 1993, 1990 and 2000, and 1990 and 2008, 
respectively (due to a skewed distribution, these indicators 
were logged in subsequent regressions). Thus, we will be able 
to test for whether (and how) initial levels of human capital 
and/or  composition of skills (core and comparison group) 
is related to intraurban  employment during recession and 
during both short- and long-term growths which allows us 
to assess how the past structures influence the future courses 
of intraurban development. It should however be noted that 
intraurban performance per se is not assessed here since that 
would require total factor productivity and not only labour. 
However, as noted by Bishop [56], this approach is still able 
to yield testable models that explain employment growth. 
Employment  change  (Figure 2)  in  Göteborg  mirrors  the 
large-scale economic developments taking place in Sweden 
between 1990 and 2008. Hence, employment change between 
1990 and 1993 in Göteborg, when the national fiscal crisis 
starting  in  1991  had  gained momentum  and  reached  all 
sectors of the public and private economy in 1993, is predom- 
inantly negative in most of the PUA. As we progress towards 
2000 and 2008, keeping 1990 as comparison, the number of 
PUA with positive employment growth increases. Arendal, an 
industrial PUA dominated by automotive industry, logistics, 
petrochemicals, and shipping and the biggest employer in 
the western part of Göteborg, has a major increase in 
employment during  the two later phases. In comparison, 
the mostly white-collar employment in the city centre is in 
major decline initially (90–93), increasing marginally in the 
midperiod (90–00) and again increasing marginally in the 

Figure 1: Göteborg with primary urban areas (PUA) and city centre. 
 
 

They are however not administrative units and have no public 
responsibilities as they have no control or access to the city 
budget which are controlled on a higher aggregated intrau- 
rban level. Following Openshaw [52], discussing potential 
implications of the modifiable areal unit problem, the larger 
city districts are to a greater extent subject to what Openshaw 
would term arbitrary zoning in line with changing local and 
regional policies. For example, the latest city district revision 
in Göteborg was implemented in January 2011 halving the 
number of areas from 21 to 10, which was motivated with 
the need to establish areal units with a critical mass of 50000 
inhabitants and therefore was able to better carry the costs of 
the public sector [53]. In 1990, there was 94 primary urban 
areas in Göteborg and they are, despite the fact that they 
are not budgetary or politically operated, closely linked to 
the local context through their identity and have an average 
population size (approximately 5000) equivalent to recent 
studies on, for example, neighbourhood  income effects in 
Sweden (e.g. [54]). The PUA were subject to minor changes 
on  an  intra-PUA  level in  2001 and  2005. These changes 
primarily involved dissolving and removing the smaller base 
areas that constitute the building blocks of the PUA [55]. In 
the final analysis, we had to omit 10 out of 94 PUA since they 
were lacking a critical mass of 200 employees, resulting in a 
total of 84 areas. 

The dependent variable used in this paper is employment 
change, defined as the percentage change in employment 

final phase (90–08). This is somewhat a similar development, 
decreasing gradually turning into a major increase, as seen on 
the redeveloped waterfront north of the city centre. 
 
 
3.1. Human  Capital and Skill Composition. The two main 
indicators  that  we wish to assess and  their  relation with 
employment growth are human capital and composition of 
skills. By using both indicators, we wish to address both 
the evolving landscape of urban talent, operationalized as a 
segment of skilled workers, and the more traditional wider 
base of human capital. Human capital is defined as the share 
of employees with at least a bachelor’s degree and is motivated 
based on a number of studies showing that concentration of 
human capital is crucial to understand  urban and regional 
development  since  it  both  produces  significant spillover 
effects and triggers the further concentration of such skills 
(e.g., [6, 27]). However, this has mainly been addressed at 
the urban level and rarely studied in relation to employment 
growth at the intraurban level. Given the findings by Hansen 
and Winther [2] on the spatial evolution of creative jobs in 
Copenhagen, it is however reasonable to expect that studying 
intraurban  development will uncover important  aspects of 
the growth of new service jobs in relation to the relative 
demise of the Fordist accumulation regime and to understand 
the polycentricity of cities [57, 58]. 

Our second main indicator is the intraurban composition 
of skills in each PUA, respectively. To derive this, we use 
educational data, namely, highest completed education, for 
the 1990  Göteborg population aged 20–65 along with the 
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Figure 2: Employment in 1990 and employment change in Göteborg’s PUA in 1993, 2000, and 2008. Note: major decline 50% or more, minor 
decline 49–11%, stabile 10% decline–10%  increase, and so forth. 
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comparison group  and  core. Initially, we discussed using 
occupational data as indicator of composition; however, this 
would unfavourably affect the consistency of the methods 
used for data collection. Occupational data was collected 
individually using mandatory forms in 1990 as part of the 
national  census of that  year [59]. Following a change in 
government in 1991 future censuses were cancelled and data 
collection methods changed to register-based statistics. For 
example, a worker was initially asked to state his/her occupa- 
tion in the mandatory census of 1990. After the cancellation 
of the censuses it became the responsibility of the worker’s 
employer to  state the  occupation  of said worker and  to 
report it to Statistics Sweden. Using educational data instead 
(collected using national registers throughout  the studied 
time  period)  will allow for a more  consistently reported 
indicator. Furthermore, we also argue that a relatively smaller 
share of well-educated workers in 1990 would still be able to 
shape urban patterns in 2008. We define core as individuals 
with an education which can be related to a rather broad 
definition  of  the  “creative class” (Table 5 contains  a  list 
of selected educations comprising core). Consequently, the 
comparison group is defined as the rest of the population 
corresponding to the same age criterion. The creative edu- 
cations include health-care specialists, journalists, designers, 
engineers, and teachers. And while it is not certain that they 
are professionally active in their respective education later on 
in life, that is, working with what they were once trained to 
do, a recent Swedish study [60] has observed the likelihood 
of education and future employment, concluding that all of 
the education has a minimum 50% (humanities) future job 
match, that is, the likelihood of working in a field related to 
the specific education, and some educations havea 95% future 
job match (medical school). To summarize one might argue 
that we use two different indicators of the competitiveness 
of the city that  both  contribute,  but in separate ways, to 
our understanding of the importance of skills and of human 
capital on employment growth. While human capital captures 
the broader definition of skills (everyone with a bachelor’s 
degree), core captures workers with skills that according to for 
example, Florida [8] are identified as imperative to generate 
urban growth. 

To estimate the composition of skills we use the variable 
SkillComp defined as the location quotient of core compared 
to  the  comparison group  in  each  area  compared  to  the 
composition of workers in the entire metropolitan  region. 
Thus, PUA scoring 1 on this indicator have a similar setup 
of skills as Göteborg on average, that is, a similar distribution 
of core and comparison group, while areas scoring high (low) 
have relatively greater share of creative (noncreative) skills. 
In order to group the PUA in a local economic context we 
borrow the definitions of Jones Lang La Salle [61], focusing 
on economic activity and function of each district as well as 
identifying the central business district (CBD). As can be seen 
from Table 1, core and comparison group employment growth 
during the studied time periods varies greatly depending on 
where in Göteborg the PUA are located and how large the 
share of core and comparison group is in each location. 

The general patterns of economic up- and downswings 
are not as easily identifiable in Table 1 as one might expect. 

The change in employment is without exceptions negative 
for comparison group  between 1990 and  1993, while core 
more surprisingly is growing in 5 out of 8 districts despite 
the economic recession occurring simultaneously. Following 
core, we can then  discern a gradual positive trend  as we 
progress towards 2000 and 2008. Comparison group shows 
signs of decreasing in certain parts of Göteborg  in 2008 
which is surprising given the general occupational growth 
corresponding to the time period. It is apparent that there is 
an uneven geographical growth of employment in Göteborg. 
The waterfront district of Norra A¨ lvstranden [36], gradually 
transformed from dockyards to sites of knowledge intense 
business services and upscale residential areas, has the biggest 
relative growth in core employment between 1990 and 2008. 

Furthermore,  we expect that the relationship between 
creative and noncreative skills is nonlinear,  meaning that 
a too high concentration  of either creative skills or “non- 
creative” skills will not produce significant spillover effects. 
As noted by Jacobs [18], the greater the variety in divisions 
of labour and skills among firms in, for example, an urban 
economic area the greater the ability of the said economy to 
attract more goods and services and grow further. Based on 
the benefits of a mixed local economy on the service industry 
[56], we study PUA that can be assumed in possession of the 
necessary tools for economic growth as they include both 
residences and work places. In addition, an unevenly dis- 
tributed population poses several threats to the city/region. 
For example, firms tapping on the knowledge pool in an 
urban economic area stand a better chance of finding resi- 
dents/workers with both related and unrelated skills due to 
the greater educational variety of the population. Thus, to 
capture these ideas we also include the quadratic term of 
SkillComp to assess whether it is the relative concentration 
of skills that generates spillovers and triggers employment or 
whether it is a certain mix of skills that is the most beneficial. 

Apart from human capital spillovers, a number of other 
factors that may influence employment growth (such as spe- 
cialization, competition, and mass) are added as controllers 
(e.g., [56]). First, it is reasonable to expect that the location 
of employment is based on previous economic activities. For 
example, the growth of more knowledge intensive activities 
tend to grow endogenously due to agglomeration economies 
[6, 27] but it may also be the case that growing sectors are 
located in old industrial areas where declining industries 
may imply new opportunities  for office space [15].  Thus, 
four different location quotients capturing intraurban  spe- 
cialization of various economic activities compared to the 
whole metropolitan region in 1990 are constructed. These are 
set to reflect relative concentrations of plants in knowledge 
intensive manufacturing (NACE: 22, 24, and 29–35), labour 
intensive manufacturing (NACE: 15–21, 25, 26, 28, 36, 37), 
business related services (NACE: 65–67, 72, and 74), and 
labour  intensive  services (NACE: 45, 50–52, 55, 90, 93, 
and  95). All these categories are defined by the Swedish 
Business Development Agency (NUTEK, 2000) based on the 
similarity of inputs (like skills) and outputs of each sector. 
Since the two indicators on human capital (concentration and 
composition)  capture  the  potential  for individual-specific 
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Table 1: Core and comparison group shares in Göteborg locations in 1990 and employment change in 1993, 2000, and 2008. 

 

District (number of PUA:s), function    
Core 90      Comp 90      Change in 90–93 (%)      Change in 90–00 (%)      Change in 90–08 (%) 

                                                             Share (%)   Share (%)        Core           Comp           Core           Comp            Core           Comp   
CBD (3), business, and commercial 14,2 14,8 −7,4 −12,2 42,0 1,2 53,8 −13,8

Inner city (16), residence/business 32,4 27,7 1,4 −10,1 33,0 −1,2 36,3 −4,8 
East Göteborg (12), residence 8,0 9,7 17,7 −5,7 45,9 −0,4 26,0 −25,1 
West Göteborg (18), residence 5,4 5,3 −3,5 −12,1 32,3 23,0 43,6 4,1 
North Göteborg (20), residence 11,0 12,7 −8,9 −14,6 −0,6 −3,9 1,2 −16,8 
Industrial areas (6), industry 13,6 16,0 16,1 −10,8 61,7 26,5 70,9 22,3 
Norra Ä lvstranden (3), industry 8,8 8,0 0,8 −12,1 43,9 14,1 79,1 −2,6 
Outer ring (16), sparse residence              6,6              5,8              2,9             −2,3             38,3             31,8              40,3            42,9   

Sum (94)                                                   
100                100 

55 935        187 827 
 
 
 

spillovers, these indicators  are set to  also capture  plant- 
specific spillovers and  how  existing economic  structures 
shape future intraurban localization and employment and are 
in line with traditional approaches to localization economies 
at regional level (cf. [62]). Given that Göteborg traditionally 
has relied on manufacturing and now increasingly is domi- 
nated by service sector jobs [39] and since different types of 
sectors were affected differently during the recession in 1992 
and 2001 (manufacturing and service, resp.), we argue that 
these indicators together control such varying processes that 
may shape future employment geographies. 

Moreover, also more neighbourhood-specific factors may 
influence the goal variable and needs to be considered in the 
analysis. For example, the preexisting distribution of jobs and 
residents may influence where future jobs are created due to 
mass and the realization of scale economies as is often the case 
in regional studies [63]. Therefore two indicators of people 
employed and resident in each area 1990,  respectively, are 
created. We expect that employment growth primarily should 
be correlated with previous concentrations of employment 
rather than residents due to mass and existing infrastructure 
that may facilitate endogenous growth. Furthermore, more 
qualitative neighbourhood characteristics may also influence 
future employment, for example, the cost of land as well 
as commercial and  real estate prices. Since data  on  this 
unfortunately is unavailable, this cannot be directly captured 
in the models. However, by assuming that real estate prices 
are correlated with the income level of the population (higher 
incomes of the population in an area reflect higher real estate 
prices) and also proxy relative attractiveness we include the 
change in mean income of the residents in each area (cf. 
[64]). Similarly, the mean income of workers in each area 
is used as a proxy for commercial prices. This builds on the 
assumption that firms employing high-wage earners are more 
likely to be found in attractive urban areas due to the relative 
amenities available (e.g., [17]). Finally, as several other studies 
estimating employment growth, an indicator of the number 
of workers compared to the number of plants (PlantComp) 
is added  (e.g., [50]). While  this  indicator  on  one  hand 
can control for competition, Bishop [56] argues that it also 
reflects average size which makes it difficult to disentangle 

scale effects from competitive effects. Since our four location 
quotients can be argued to both measure specialization as 
well as competition we expect this indicator to more readily 
capture the scale effect within the Göteborg metropoli tan 
area. Definitions of all variables together with descriptive 
statistics are displayed in Table 2. It should be noted that we 
also initially included an indicator for population density to 
control for mass and the realization of scale-economies as 
is often the case in regional studies [63]. This indicator was 
however not significant in either model and did not influence 
the estimates of either of the right-hand side variables and was 
therefore omitted from the final analysis. 
 
 
3.2. Econometric Model and  Findings. OLS models  have 
been estimated to test for the relationships between human 
capital levels and the composition of skills, respectively, on 
employment change within each of the 84 PUA (described in 
detail above). Since these areas are relatively small compared 
to labour markets or even municipalities in terms of both 
spatial range and  number  of employees, and because the 
function  of each area is based on  the spatial division of 
activities within the metropolitan economy, there is a risk that 
spatial autocorrelation issues may arise. (An alternative way 
to handle the spatial autocorrelation would be to estimate 
the models as hierarchical two-level multilevel models [65]. 
However, a subsequent likelihood ratio-test revealed that the 
OLS was more efficient than the multilevel model, which 
made us decide not  to apply a multilevel approach.) For 
example, due to the internal division of economic activities 
the residuals may not be random since the internal division 
urban functions are clustered within the city meaning that 
the basic assumption of the OLS would not hold [66]. A 
solution to handle this issue is using cluster robust standard 
errors that let the standard errors covariate at higher spatial 
levels and thereby relax the assumption on correlation (cf. 
[67]). We therefore let the standard errors covariate on the 
district  level (�   =   8), which both  geographically  and 
functionally binds different areas to each other (as displayed 
in Table 1) and thereby we acknowledge the fact that spillovers 
may cross intraurban boundaries. Moreover, when estimating 
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Table 2: Variable definitions and descriptive statistics. All variables are measured in year 1990 if not stated otherwise. 

 

Variable Definition Mean Std. Dev. Min Max 
Dependent variables      

Emp9093 Employment change (%) in 1990–93 (log)     
Emp9000 Employment change (%) in 1990–00 (log)     
Emp9008 

Human capital 
Employment change (%) in 1990–08 (log)     

HumanCap Share (%) of workers with at least bachelor’s degree (log)     
Skil lCompLQ Concentration of creative workers compared to city (LQ)     
SkillCompLQ2 Concentration of creative workers compared to city (LQ), squared     

Controllers      
EmpLog Total number of people employed in area in 1990 (log)     
PopLog Total number of people resident in area in 1990 (log)     
EIncGrowth9093 Change (%) in mean income of employed people in area 1990–93     
PIncGrowth9093 Change (%) in mean income of residents in area 1990–93     
EIncGrowth9000 Change (%) in mean income of employed people in area 1990–00     
PIncGrowth9000 Change (%) in mean income of residents in area 1990–00     
EIncGrowth9008 Change (%) in mean income of employed people in area 1990–08     
PIncGrowth9000 Change (%) in mean income of residents in area 1990–08     
LQ KM Concentration of knowledge intensive manufacturing (LQ)     
LQ LM Concentration of labour intensive manufacturing (LQ)     
LQ BS Concentration of business related services (LQ)     
LQ LS Concentration of labour intensive services (LQ)     
PlantCompLog Number of employees per plant (log)     

 

 
 

means derived from a varying number of observations, this 
may imply that  areas with averages based on only a few 
observations contain variance in residuals that are greater and 
hence more imprecise than those calculated from a greater 
number of observations. Following Cameron and Trivedi’s 
[67] suggestion, we have therefore weighted our models on 
total population size (employed plus residents). 

The empirical results for employment growth are pre- 
sented in Table 3. All goodness of fit tests is satisfactory, 
suggesting that the models do explain some of the variation in 
employment growth during the three periods. The significant 
RESET �-test for omitted  variable bias however  suggests 
a specification error,  particularly in the  two first  models 
that estimate employment growth between 1990  and 1993. 
This is reduced by excluding the income variables (both are 
insignificant) and including a variable on income levels in 
1990. However, since that variable is strongly correlated to 
human  capital level which caused severe multicollinearity 
and since excluding or including either of these variables 
did not influence the estimation scores on either variable 
or  influence the  explanatory power, we decided to  keep 
the original setup of controllers. After having logged some 
of the  variables (see Table 2), neither  tests for  skewness 
nor kurtosis revealed any problematic deviations from the 
assumed normal distribution. Together with the correlation 
matrix  (see Tables 4 and  5), the  VIF test  indicates that 
multicollinearity is not influencing the models to any great 
extent. The only indicators with a tolerance <0.3 are the two 
indicators for skill composition (0.12 and 0.11, resp.). 

Concerning  employment  growth during  the recession 
(1990–1993), we find that human capital has a positive influ- 
ence on employment. This together with the negative scores 
of the two manufacturing LQ:s suggests that it mainly was 
“blue-collar jobs” that suffered from the recession. As noted 
earlier, attracting human capital [6], which in turn generates 
knowledge spillovers, appears to have stimulated growth in 
this case. However, it can be concluded that all segments 
of the economy were influenced by the recession since also 
areas with high concentrations of business related services 
suffered during the recession. As we see areas characterized 
by a  strong  local specialization, for  example, areas with 
high concentrations of business related services, being hit 
hard by the recession, it is reasonable to state that a lack 
of Jacobs externalities [18]  (a diversified local knowledge 
and economic base) results in weakened resilience towards 
external shocks such as economic downswings. The manufac- 
turing sector in Göteborg is dominated by automotive indus- 
try with  a substantial presence of specialized suppliers in 
close proximity which could explain the halted employment 
growth in knowledge- and labour-intensive manufacturing. 
As indicated by the negative score of PlantComp,  it was 
mainly large plants that  contracted  during  the  recession. 
Smaller firms were more affected between 1990  and 1993 
and responded by aborting hiring processes. As expected, 
new employment during the recession was mainly found in 
the areas with high employment levels in 1990 while areas 
with high level of residents were less well off. We find no 
evidence that land values proxied as change in mean income 
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Table 3: OLS models on area level employment change in Göteborg between 1990 and 1993/2000/2008, respectively. Coefficients and cluster- 
robust standard errors (within brackets) are reported. Significant at 0.1 (∗ ), 0.05 (∗∗ ), and 0.01 (∗∗∗ ) levels. 

 

 Emp9093A Emp9093B Emp9000A Emp9000B Emp9008A Emp9008B 
HumanCap       
SkillCompLQ       
SkillCompLQ2 
EmpLog 

      

PopLog       
EIncGrowth       
PIncGrowth       
LQ KM        
LQ LM        
LQ BS       
LQ LS       
PlantCompLog       
Intercept       
�

2       
F-test       
RESET F-test       
Mean VIF       
N       

 

 
 

of workers or residents should influence employment growth. 
Finally, the second model indicates that  the composition 
of skills within PUA did not influence employment during 
this  period.  This is a  finding that  runs  contrary  to  the 
literature on evolutionary economic geography [9], stressing 
the importance  of complementary skills and composition 
rather than mass or specialization/diversification. 

However, during the period from 1990 to 2000, a some- 
what different picture emerges. Human capital is still signifi- 
cant but so is also the composition of skills. As expected, the 
estimates indicate a nonlinear relationship with employment 
in  which an  increasing relative concentration  of creative 
occupations is positively related to employment growth but 
only to about  1.3  (about  one S.D. from mean)  when the 
relationship  turns  negative again. The bell shape of this 
relationship thus indicates that a concentration of creative 
occupations  approximately one  S.D. from  the  city mean 
(mean: 1.0) is most beneficial for employment, and hence 
pointing in the direction of a “Jacobs-oriented” diversified 
local economy. Thus, together with the results in previous 
models (1990–1993), these two models indicate that areas 
with already high concentrations of human capital handled 
the recession well and that employment continued to rise 
in these areas during  the recovery until the burst  of the 
IT-bubble. The geography of talents, as noted  earlier by 
[2], is therefore important  to acknowledge based on  our 
findings that  spatial concentrations  of human  capital are 
comparatively resilient to economic crisis. However, also skill 
composition is of importance and by comparing the R2 of 
the two models it seems as if composition had a slightly 
higher influence on employment growth than human capital 
concentrations per se. Furthermore, while high relative con- 
centrations of knowledge intensive manufacturing still show 

a negative relationship with employment growth, the negative 
sign on labour intensive manufacturing for the period 1990– 
1993  has now changed to  a positive sign indicating that 
new employment opportunities  are present in such areas. 
Business related services are however no longer significant 
which indicates that new jobs were not created during the 
recovery in areas already specialized in business services. 
A large share of employment generated in this sector in 
Göteborg occurred in areas previously characterized by man- 
ufacturing, for example, the waterfront, and hence indicating 
a local transition from heavy industry to services. A growing 
service industry [5] is a vital part of the structural economic 
change occurring throughout the time period in Göteborg. 
Large employers such  as Ericsson (telecommunications), 
Volvo (automotive industry), and Chalmers (technological 
university) all established research facilities at Lindholmen, 
the eastern part of the redeveloped waterfront, in the time 
period 1999–2003 serve to explain a positive location quotient 
in 2000 (and also in 2008). This notion is confirmed together 
with the nonsignificant score on employment levels 1990 and 
the positive sign of workers income growth, which indicates 
that employment grew faster in areas that previously did not 
have such high employment levels. Still, the division between 
residential areas and business areas is evident since neither 
population  concentrations  in 1990 nor  income growth of 
residents shows any significant relationship with employment 
growth. Finally, the estimation score of PlantComp indicates 
that it predominantly was small firms that induced employ- 
ment growth during this period. 

For  employment  growth  in  1990–2008,  we find  that 
levels of human capital have no significant relationship with 
employment while the composition of skills has. Also here 
the relationship follows the pattern of an inverted U-shape 
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Table 4: Correlation matrix. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LQ BS                   
LQ LS                     
PlantCompLog        

∗ significant at 5% level. 
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Table 5: List of educations comprising core. 
 

Description   

Pedagogy and teachers school, general type 

Pedagogy 

Teachers school, preschool 

Teachers school, grades 1–9 

Teachers school, grades 1–9, specialized 

Teachers school, gymnasium (nonmandatory grades 10–12) 

Specialized pedagogy, school administration 

Arts and media, history and science of arts, music, media 
production, design, and artistic crafts 
Humanities, theology, linguistics and language, Swedish and 
history of literature, history and archeology, and philosophy and 
logic 
Behavioral science, psychology, sociology, anthropology, 
geography, political science, and economics 

Journalism, communication, library science, and information 

Marketing 
Biology, environmental science, nutrition, pharmacology, and 
biochemistry 

Physics, chemistry, and geoscience 

Mathematics and statistics 

Computer science 

Engineering 

Medical school 

Dentist school 

Optician and biomedical analyst   

Note: List of the educations that make up core, based on the highest reported 
type of education.  In  the  case of an  individual having more  than  one 
education, it is always the latest that is reported. The code consists of a three- 
digit code and reveals type length. Descriptions are translated into English 
and should be considered as approximations. 

 

 
 
 

peaking at 1.6  and then declining (almost two S.D.s from 
the city average). In other words, the results indicate that 
neither too great concentrations of creative occupations nor 
too little ones are beneficial to generate significant spillovers. 
It is, in contrary to, for example, Glaeser et al. [6], the mix of 
worker skills rather than human capital concentrations per se 
in 1990 that promotes more long-term employment growth. 
During  this period,  relative concentrations  of knowledge 
intensive manufacturing  as well as plant competition  still 
show negative relationship with employment growth while 
areas with increasing mean wages still influence employment 
positively as do areas with labor intensive manufacturing 
(e.g., industrial PUA in the north  of Göteborg dominated 
by automotive industry) in 1990. Moreover, as in previous 
models neither income growth of residents nor number of 
residents in 1990  influences employment growth. Also for 
2008 the findings indicate that jobs primarily were created 
in  new  growing areas. Based on  this,  we find  that  the 
redeveloped waterfront, place-marketed and reborn through 
the staging of events [40], is a powerful driver of employment 
growth in Göteborg during the studied time period. 

4. Concluding Remarks 
 
This paper  has addressed how the composition  of urban 
talent  and  changing  skills is related  to  the  dynamics  of 
intraurban employment in Göteborg, Sweden, between 1990 
and 2008. Both the descriptive analysis and the regression 
results indicate that the composition of urban talent, oper- 
ationalized as creative educations, follows a spatial division 
in the city region resulting in uneven geographies of talent. 
Furthermore, we find that different area-specific attributes 
have different influence on employment over the economic 
cycle. In particular, concentrations  of human  capital were 
more beneficial over the recession and early recovery while 
the  composition  of skills is in the  longer run  (over two 
periods of growth), especially a composition close to the 
mean of the city, with slight overweight to core. Aligned with 
previous empirical studies inspired by Florida [8], we do 
find that relative concentrations of creative skills (core) are 
associated with economic development. The results however 
indicate that too high concentrations of creative skills are not 
beneficial and that significant spillovers are derived in areas 
with a mixed population. 

As education  has  been  argued  a  close proxy  of the 
“creative class” [2, 8, 68] and  operationalized as such in 
this paper, we on one hand  find that an argument  could 
be made in favour of a Glaeser-view of urban  economic 
development, emphasizing the importance of large shares of 
educated professionals among the working population rather 
than creative professionals. However this is only temporary as 
the analysis shows. Instead, it is a composition of creative and 
“noncreative” skills resembling the city average that matters 
in the long run  which offers support  for Jacobs’s  theories 
on the benefits of a mixed local economy, that is, a variety 
in  divisions of skills and  labour, in  order  to  attract,  for 
example, more goods and services that in turn should trigger 
future intraurban  employment. The waterfront location of 
Norra Ä lvstranden exemplifies this long-term development 
and illustrates the spatial concentrations of talents and skills 
to a few sites within the urban space economy. Returning 
to  the  issue at  hand  in  this  paper,  that  is, studying the 
factors explaining intraurban  employment growth, we find 
that  it is the  revitalized areas of Göteborg,  for example, 
the waterfront location, rather than the preexisting areas of 
human  capital through  endogenous growth that drive the 
urban economy. Containerization [43] and fierce competition 
for downtown office space [39] can be attributed to much of 
this transition in Göteborg as it provides the motive and the 
means for locating incubation grounds and start-ups on new 
locations. Having said this, the influence of local and regional 
long-term planning strategies in shaping the transition from 
manufacturing  to residences and offices at the waterfront 
plays an important part. Thus, an interesting topic of future 
research would be to enquire into the causality of the human 
capital located at the waterfront  in relation to long-term 
planning goals. In other words, is the distribution of talents, 
human  capital and  skills an effect of long-term  planning 
executed on an intraurban level or is it the opposite, that is, 
a matter of policies adapting to the location of individuals? 
Meanwhile, the manufacturing sector in Göteborg remains 
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located on the same sites and in the same areas indicating 
path dependency [69]. It is reasonable to assume that local 
environmental regulations and congestion issues as well as 
availability of land affects the location of industrial activity 
in Göteborg as well as in other comparable Swedish cities. 

The case of Göteborg has showed that the intraurban 
composition of talents needs to correspond to the city’s in 
order to act beneficial on employment growth. This implies 
that the distribution of talents on the city level serves as a 
bench-mark, however, not revealing anything of the actual 
composition of talents in each PUA, for what could be consid- 
ered a favourable mix of individuals. This is a case in point as 
much of the literature has focused on the broad brushstrokes, 
only narrowing in on a few success stories, when telling the 
story of the postindustrial knowledge economy [8, 70]. We 
find that it is PUA with a balanced composition of core and 
comparison group, and also of skills, that have an impact on 
employment growth in the long perspective, from 1990  to 
2008. 

While having revealed the intraurban complexity of emp- 
loyment growth and that human capital and the composition 
of skills matter  differently over time, there are still some 
aspects that this study fails to cover and that could inspire 
future research. It is reasonable to expect that the destruction 
of existing employment and the creation of new jobs are 
concealed when analysing net changes in employment [71]. 
It is also likely that this varies greatly across different sectors 
(some decline and others grow). It would therefore be 
interesting to address the intraurban  evolution of specific 
sectors to assess where certain activities grow and replace 
old jobs. As noted  earlier, in  the  case of the  waterfront 
in Göteborg new sectors have evolved and replaced older 
sectors. In  relation  to  the  evolution  of job creation  and 
destruction, future studies could also focus on the types of 
jobs that are destructed and created and how that is linked 
to wider processes of flexibilisation and divisions of labour 
within cities [72]. Given the macrofindings by Holmlund and 
Storrie [73], it is reasonable to expect that many of the created 
jobs are based on fixed-term contracts but where these types 
of jobs are created and for which groups remains to be seen. 
Moreover, by studying the geography of entrepreneurship 
and spin-offs [69] it would be possible to discern in more 
detail how the intraurban  economy evolves if addressing 
questions like where new firms of various forms (start-ups 
of spin-offs) in different sectors enter and how the location of 
entrepreneurship influences survival power and employment 
growth [74]. 
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